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1
BRAKE ACTUATOR

This application claims the priornity of Korean Patent

Application Nos. 10-2014-0087214, filed on Jul. 11, 2014 1n
the KIPO (Korean Intellectual Property Office), the disclo-
sure of which 1s mcorporated herein entirely by reference.

Further, this application 1s the National Stage application of
International Application No. PCT/KR2015/004550, filed

May 7, 2015, which designates the United States and was
published 1n Korean. Each of these applications 1s hereby
incorporated by reference in their entirety 1nto the present
application.

TECHNICAL FIELD

The present mvention relates to a brake actuator.

BACKGROUND ART

The air brake system for a vehicle, for example, a bus, a
truck, a trailer, other heavy machinery vehicles, and the like
1s formed of a brake shoe, and a drum assembly which can
be driven by an actuator assembly operated by selectively
supplying compressed atir.

The air brake actuator 1s formed of a service brake
actuator configured to operate a brake in an ordinary driving
state by supplying compressed air, and a spring type emer-
gency brake actuator which operates the brake 1f the air
pressure becomes low.

The emergency brake actuator i1s equipped with, for
example, a strong compressive spring which 1s able to
forcibly apply a braking force 11 the air 1s eliminated.

These types of springs are collectively called a spring
brake.

The pneumatic brake actuator may be a piston type or a
diaphragm.

In the diaphragm type, the brake actuator and two pneu-
matic diaphragm brake actuators, 1n general, are disposed in
a tandem vehicle configuration. There are provided a pneu-
matic service brake actuator configured to drive an ordinary
operative brake, and a spring brake actuator which 1s able to
allow for the parking of a vehicle or an emergency brake.

The service brake actuator and the spring brake actuator
includes a housing having an elastic diaphragm which
divides the 1nside of the housing into two fluid chambers.

Meanwhile, the piston brake actuator operates based on
the same principle except for the diaphragm, and a piston
reciprocates inside a cylinder which 1s configured to drive
the parking brake of a vehicle.

In the conventional service brake actuator, a service brake
housing 1s divided into a service chamber and a pushrod
chamber.

The service chamber 1s connected to the source of com-
pressed air 1n such a way that a fluid movement 1s available,
and the push rod chamber 1s equipped with a pushrod and 1s
connected to the brake assembly, and the push rod recipro-
cates between the inside and outside of the housing, thus
locking or unlocking the operative brake which 1s configured
to 1input the compressed air into the compressed chamber or
output 1t from the compressed chamber.

In the ordinary spring brake actuator, the spring brake
housing 1s divided into a pressure chamber and a spring
chamber.

The opposite ends of the piston position at a spring
chamber between the strong compressive spring and the
diaphragm.
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The known actuator rod extends to the pressure chamber
through the pressure plate and the diaphragm and extends
through a separation wall which 1s able to separate the spring
actuator from the service brake actuator.

The end of the actuator 1s connected to the service
chamber of the service brake actuator, so a fluid can flow
between them.

If the parking brake 1s operated, the pressure of the spring
brake actuator 1s discharged from the pressure chamber, and
the strong compressive spring pushes the piston toward the
separation wall between the spring brake actuator and the
service brake actuator.

At this position, the actuator rod connected to the pressure
plate operates the parking or emergency brake and 1s pushed
so that the vehicle cannot be forcibly moved.

In order to unlock the parking brake, the pressure chamber
1s closed from the atmosphere, and the compressed air
allows to expand the pressure chamber and to move the
diaphragm and to move the pressure plate toward the
opposite ends of the spring brake actuator housing, by which
the pressure plate 1s mputted nto the pressure chamber of
the spring brake actuator which 1s able to compress the
strong compressive spring.

I1 the spring to which a large compressive force 1s applied,
1s compressed 1n this spring brake actuator, the volume of
the pressure chamber increases, and the volume of the sprmg
chamber decreases, for which the pressure in the spring
chamber increases, thus causing a problem.

Since the compressive air system for a heavy equipment
vehicle 1s configured to operate at the maximum standard
pressure, the pressure generated 1n the spring chamber may
be multiplied.

The increases 1n the pressure of the engaged spring and
the air pressure 1n the spring chamber cannot approach the
maximum value at which the brake can appropriately oper-
ate.

If the combined force related with the pressure of the
spring and the pressure generated in the spring chamber
approaches the force which has been applied to the maxi-
mum, the brake may become a state where 1t cannot be
unlocked, whereby the brake may be partly unlocked or may
be very slowly unlocked.

DISCLOSURE OF THE INVENTION
Technical Problem

The present invention 1s made to resolve the aforemen-
tioned problems. It 1s an object of the present invention to
provide a brake actuator which 1s able to allow for a reliable
locking and unlocking of a brake and i1s able to allow to
improve the buckling phenomenon of a compressive spring
in such a way to prevent any over air pressure compression
in a spring chamber of a pneumatic brake actuator and a
pressure chamber.

Technical Solution

To achieve the above objects, there 1s provided a brake
actuator which 1s able to adjust the operational states of a
brake connection to the lower end of a push rod disposed
movable upward or downward while passing through the
lower end of a service brake housing 1n such a way that a
diaphragm moves upward or downward a pressure plate 1n
response to the elastic force of a compressive spring 1n a
spring chamber and the adjustment of an air pressure 1n a
pressure chamber, which may include, but 1s not limited to,
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a piston which 1s disposed at the service brake housing and
1s configured to divide the inside of a spring brake housing
into a spring chamber and a pressure chamber which 1s
disposed below the spring chamber; a hollow actuator rod
which extends from the lower end of the piston; an actuator
rod valve which 1s disposed at the lower end of the actuator
rod; and a diaphragm which 1s disposed at the service brake
housing and 1s configured to divide the inside of the service
brake housing into a service chamber and a push rod
chamber which 1s disposed below the service chamber,
wherein the actuator rod valve 1s able to allow the air flow
from the spring chamber to the service chamber if the
compressed air 1s mputted into the pressure chamber.

The actuator rod valve 1s configured to close the air flow
from the service chamber to the spring chamber if the
compressed air 1s inputted nto the service chamber.

The actuator rod valve may include a caging bolt head
wherein an air flow hole 1s formed; and a pilot lip seal which
1s fixed at the outer surface of the caging bolt head and 1s
configured to seal or open the outer side end of the air flow
hole.

The air flow hole 1s provided multiple 1n number 1n a
radial shape from the center of the caging bolt head.

Advantageous Ellects

The present invention may be configured in such a way
that the air flow between the spring chamber and the service
chamber can be smoothly carried out via an actuator rod
valve engaged to a lower end of the hollow actuator rod
disposed between the spring chamber and the service cham-
ber, by means of which the air pressure in the spring
chamber can be always maintained constant, and when the
compressive spring 1s compressed, the brake actuator can
operate 1n a state where the central line does not lean 1n a
predetermined direction, and the brake can be smoothly
locked or unlocked 1n such a way to prevent any over
compression of air in the spring chamber, and the buckling
phenomenon of the compressive spring can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a cross sectional view illustrating a brake
actuator according to an embodiment of the present mnven-
tion, while showing a state wherein compressed air 1s
flowing into a pressure chamber 1n a state where a parking
brake has been activated.

FIG. 2 1s an enlarged view illustrating the portion (A) in
FIG. 1.

FIG. 3 1s a cross sectional view illustrating a brake
actuator when a vehicle 1s being driven, while showing a
state where a compressive spring has been compressed to the
maximum after compressed air 1s fully filled in the pressure
chamber.

FIG. 4 1s an enlarged view of the portion (B) in FIG. 3.

FIG. 5 1s a cross sectional view illustrating a brake
actuator 1n a state where a foot brake 1s temporarily pressed

when a vehicle 1s being driven.
FIG. 6 1s an enlarged view of the portion (C) in FIG. 5.

MODE FOR CARRYING OUT THE INVENTION

The embodiments of the present imvention will be
described with reference to the accompanying drawings.
The present invention 1s not limited to the embodiments
disclosed below, and may be implemented 1n various forms,
provided that such embodiments are provided to make
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perfect the disclosure of the present invention, and are also
provided to let a person having ordinary skill 1n the art know
the scopes of the present mmvention. The same reference
numbers 1n the drawings represent same components.

The brake actuator according to an embodiment of the
present invention may be manufactured in an integrated
form or a separate form, 11 necessary. A part of the compo-
nents may be eliminated depending on the use type.

When assigning a reference number to each component
shown 1n the drawings, the same components are given the
same reference numbers even though they are shown at
different drawings. I1 1t 1s judged that the descriptions on the
related configuration or function could make unclear the
subject matters of the present invention throughout the
specification, the descriptions thereol may be omitted.

The terms “first, second, A, B, (a), (b), etc.” may be used
throughout the descriptions on the components of the pres-
ent invention. These words are provided for the purpose of
distinguishing one component from another component, not
limiting the nature, sequence or order of a corresponding
component. The description, for example, a component 1s
“connected”, “engaged” or “coupled” to another component,
should be interpreted as representing that the component
may be directly connected or coupled to another component,
but another component may be “connected”, “engaged” or
“coupled” between other components.

FIG. 1 1s a cross sectional view illustrating a brake
actuator according to an embodiment of the present inven-
tion, while showing a state wherein compressed air 1s
flowing into a pressure chamber 1n a state where a parking
brake has been activated, and FIG. 2 1s an enlarged view
illustrating the portion (A) mn FIG. 1.

The present invention 1s referred to a structure the air flow
between a spring chamber 109 and a service chamber 108
both forming a brake actuator can be smoothly implemented
through an actuator rod valve 117 engaged to a lower end of
a hollow actuator rod disposed between the spring chamber
109 and the service chamber 108.

The present invention may allow to maintain constant the
air pressure in the spring chamber 109 and may allow to
implement a smooth operation without the centerline being
leaned 1n one direction during the compression of a com-
pressive spring 102.

The brake actuator according to the present invention may
include, but 1s not limited to, a hollow spring brake housing
104, an adapter housing 103, and a service brake housing
106 which are disposed 1n sequence from the top of the
brake actuator. The brake actuator may further include a
piston 110 interposed between the spring brake housing 104
and the adapter housing 105, a diaphragm 111 interposed
between the adapter housing 105 and the service brake
housing 106, an actuator rod 122 which 1s engaged to a
piston 110 and extends downward and passes through the
adapter housing 105, and an actuator rod valve 117 which 1s
disposed at a lower end of the actuator rod 122 and passes
through the spring chamber 109 and the service chamber
108.

The space of the brake actuator according to the present
invention may include a spring chamber 109 corresponding
to an upper space of the piston 110 in the spring brake
housing 104, a pressure chamber 107 corresponding to a
lower space of the piston 110 1n the spring brake housing
104, a service chamber 108 corresponding to a space formed
of the adapter housing 105 and the diaphragm 111, and a
push rod chamber 116 corresponding to a chamber between
the diaphragm 111 and the service brake housing 106.
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The compressive spring 102 1s referred to a coil spring
disposed 1n the spring chamber 109, wherein the diameter of
the coil gradually increases from the lower side to the
intermediate side 1n the height direction of the coil spring,
and the diameter of the coil gradually decreases from the
intermediate side to the upper side thereof.

The lower end of the compressive spring 102 may be
supported contacting with the piston 110, and the upper end
of the compressive spring 102 may be supported contacting
with the upper end of the spring brake housing 104.

Meanwhile, a piston hole stopper guide (not 1llustrated)
may be disposed at the upper end of the spring brake housing,
104, while forming a curve along the imnner side of the spring
brake housing 104. The piston hole stopper guide may allow
the compressive spring 102 to be compressed, while main-
taining a constant center axis by preventing the position at
the upper end of the compressive spring 102 from moving.

The piston 110 contacts close with the inside of the spring
brake housing 104 and separates the internal space of the
spring brake housing 104 into the pressure chamber 107 and
the spring chamber 109.

To this end, the piston 110 may be formed contacting
close with the inside of the spring brake housing 104.

A hollow actuator rod 122 may be provided 1n a through
hole formed inside of the piston 110. The upper end of the
actuator rod 122 1s supported contacting with the upper end
of the piston 110, and the lower end of the actuator rod 122
passes through the through hole of the adapter housing 105
and 1s supported contacting with the diaphragm 111.

A caging bolt assembly 118 may be formed from the outer
side to the mnner side of the spring brake housing 104 inside
the hollow actuator rod 122. The caging bolt assembly 118
may include an adjusting nut 101 which 1s thread-engaged
with a caging bolt 121.

The caging bolt 118 may allow to dispose a caging bolt
121 and a caging bolt head 119 inside the hollow actuator
rod 122 and may allow extend the other end of the caging
bolt 121 through an opening in the axial direction and may
be thread-fixed through a collar 120 1n a sealed state. The

adjusting nut 101 may be permanently fixed at the caging
bolt 121.

The caging bolt assembly 118 may be sued to mechani-
cally contract and support the compressive spring 102 to
which a great compressed strength can be applied. The
thread engagement of the caging bolt 121 to the spring brake
housing 104 may be disengaged by rotating the adjusting nut
101.

The compressive spring to which a great strength can be
applied, 1s related to a known technology, and 1t may be used
if a compressive air system 1s broken or a mechanical
unlocking of the brake i1s necessary or 1t needs to assemble
a brake actuator.

An adapter housing 105 may be disposed below the spring
brake housing 104, wherein the adapter housing 105 will be
connected with the service brake housing 106.

A through hole may be formed inside of the adapter
housing 1035. The actuator rod 122 can be supported con-
tacting with the diaphragm 111 inside the service brake
housing 106 through the through hole.

A sealing assembly 1054 may be provided at a portion
where the hollow actuator rod 122 contacts with the adapter
housing 105 so as to prevent any leakage of fluid, namely,
it may be provided outside the hollow actuator rod 122.

The diaphragm 111 may be provided inside the service
brake housing 106 forming the lower housing, wherein the
diaphragm 111 1s supported contacting with the pressure
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plate 112 and 1s configured to divide the service brake
housing 106 into a service chamber 108 and a push rod
chamber 116.

The pressure plate 112 may be supported by the push rod
113 and 1s able to transfer the movement due to the air
pressure of the diaphragm 111 to the push rod 113.

Since the diaphragm 111 moves upward and downward
the pressure plate 112 based on the elastic force of the
compressive spring 102 inside the spring chamber 109 and
the adjustment of the air pressure in the pressure chamber
107, 1t can be possible to adjust the operational states of the
brake (not illustrated) connected to the lower end of the push
rod 113 which 1s disposed movable upward and downward
through the lower end of the service brake housing 106.

Meanwhile, the spring brake housing 104, the adapter
housing 105 and the service brake housing 106 may be
collectively called a housing which may be used as a cover
covering the outer surface of the brake actuator according to
the present ivention.

Referring to FIG. 2, an actuator rod valve 117 may be
provided at the lower end of the hollow actuator rod 122
disposed 1n the through hole 1nside the piston 110 so as to
communicate the interior of the actuator rod 122 with the
service chamber 108. The actuator rod valve 117 may
include a caging bolt head 119 wherein an air flow hole 1194
1s formed, and a pilot lip seal 130. The air flow hole 1194
may be formed near the rod hole 122a formed at the actuator
rod 122, thus consequently forming a communicating struc-
ture.

The pilot lip seal 130 may be fixed at the outer surface of
the caging bolt head 119 and 1s able to seal the outer side end
of the air flow hole 119a.

As for the whole internal air flow structure, 1n a state
where the upper and lower ends of the hollow actuator rod
122 are disposed at the spring chamber 109 and the service
chamber 108, the pilot lip seal 130 1s able to close or open
the air flow hole 119q, so the air flow from the spring
chamber 109 to the service chamber 108 can be possible.

The pilot lip seal 130 may include a seal body 131 fixed
at a protrusion part 1195 formed at the outer surface of the
caging bolt head 119, and a seal movable part 132 which
extends downward from the seal body 131.

The caging bolt head 119 may include a plurality of air
flow holes 1194 formed in a radial shape from the center
thereof, and the ring-shaped pilot lip seal 130 may be
configured to cover the outer sides of a plurality of the air
flow holes 119a.

In the aforementioned structure, the seal movable part 132
of the pilot lip seal 130 may be disposed at an outer end of
the air tlow hole 119a. The seal movable part 132 may be
made of a smooth material so that the seal movable part 132
can be bent if i1t recerves a high pressure air from the nside
of the caging bolt head 119. If a high pressure 1s strongly
applied to the pilot lip seal 130 through a procedure where
a high pressure air 1s supplied from the spring chamber 109
through the 1nside of the actuator rod 122, the seal movable
part 132 may be separated from the air flow hole 119a, by
which the air flow through the air flow hole 119a can be
possible.

Even though the compressed air 1s mputted into the
pressure chamber 107, and the compressive spring 102 1s
compressed, and at the same time, the internal pressure of
the spring chamber 109 increases, the compressive spring
102 can smoothly operate without leaning toward the center
line, and the locking and unlocking of the brake can be
smoothly carried out by preventing the over compression of
the air in the spring chamber 109.
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Referring back to FIGS. 1 and 2, the state where the
parking brake 1s unlocked 1n a state where the vehicle has
been parked, will be described.

Compressed air may be mputted mto the pressure cham-
ber 107 of the brake actuator through a valve structure 140
through a procedure where the parking brake 1s being
unlocked.

In this state, the compressive spring 102 may be slowly
compressed due to the mput of the compressed air 1nto the
pressure chamber 107, and the piston 110 will slowly move
upward.

The internal pressure of the spring chamber 109 waill
increase due to the upward movement of the piston 110, and
the compressed air 1n the spring chamber 109 the pressure of
which has been increased, may be finally moved to the
service chamber 108 through the hollow part of the actuator
rod 122 and the actuator rod valve 117. In this way, the
parking brake can be unlocked, and the functions carried out
throughout the actuator rod valve 117 may be same as the
previously described functions.

FIG. 3 1s a cross sectional view illustrating a brake
actuator when a vehicle 1s being driven, while showing a
state where a compressive spring has been compressed to the
maximum after compressed air 1s fully filled 1n the pressure
chamber, and FIG. 4 1s an enlarged view of the portion (B)
in FIG. 3.

The operational state of the brake actuator when the
vehicle 1s being driven, will be described with reference to
FIGS. 3 and 4.

While the vehicle 1s being driven, the compressed air has
been fully filled from an external compressor (not illus-
trated) into the pressure chamber 107 of the brake actuator
through the valve structure 140.

The portion where air 1s inputted, 1s not i1llustrated in the
drawings, but it may be formed through one side of the
adapter housing 105 or the spring brake housing 104. This
configuration 1s not limited thereto. Any other configurations
may be adapted as long as 1t 1s able to inject air mto the
pressure chamber 107,

As the compressed air 1s 1njected nto the pressure cham-
ber 107, the air pressure in the pressure chamber 107 will
increase. The air 1n the pressure chamber 107 may create the
pressure outside the pressure chamber due to the increased
alr pressure.

The piston 110 which has become movable upward and
downward such a pressure, can move upward.

Consequently, the compressive spring 102 1s compressed
and contracted, and the piston 110 will move upward
together with the actuator rod 122.

It the compressive spring 102 1s contracted, the space
inside the spring chamber 109 may naturally and slowly
decrease. For this reason, the air in the spring chamber 109
may move to the service chamber 108 through the mside of
the actuator rod 122 and the air flow holes 119a. The air in
the service chamber 108 may be discharged to the outside
through the valve structure 140 as the volume of the service
chamber 108 decreases.

Since the internal air pressure of the spring chamber 109
can be maintained constant, the unlocking of the brake can
be easily carried out.

If the piston 110 moves upward to the maximum, the rod
holes 122a of the actuator rod 122 may contact with the
sealing assembly 103qa, thus closing the air flow through the
air tlow holes 119a.

Moreover, a spring may be installed at a lower end of the
pressure plate 112 so as to provide a recovery force. The
pressure plate 112 can move upward with the aid of the
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recovery force of the spring. Consequently, the push rod 113
disposed vertical at the lower end of the pressure plate 112
can move upward together.

As the push rod 113 moves upward into the inside of the
brake actuator, the brake pad (not illustrated) will separate
from the brake disk or drum (not illustrated). In this way, the
brake can be unlocked, and the vehicle can be driven.

FIG. 5 1s a cross sectional view illustrating a brake
actuator 1n a state where a foot brake 1s temporarily pressed
when a vehicle 1s being driven. FIG. 6 1s an enlarged view
of the portion (C) i FIG. 5.

Referring to FIGS. 5 and 6, the operational state of the
brake actuator will be described when the foot brake 1s
temporarily pressed in a state where the vehicle 1s being
driven.

In the vehicle driving state, the compressed air may
remain filled in the pressure chamber 107. IT the foot brake
becomes operative, the compressed air of a high pressure
will be mputted mto the service chamber 108 through the
valve structure 140. In this case, the pressure of the com-
pressed air which has been inputted 1nto the service chamber
108 will remain higher than the pressure of the compressed
air 1n the pressure chamber 107.

Even though the air pressure 1s strongly applied from the
outside of the pilot lip seal 130, since the seal movable part
132 1s strongly contacting close with the outer side end of
the air flow hole 119a, the air flow through the air flow holes
119a can be prevented.

Even though the compressed air of a high pressure 1s
inputted into the service chamber 108, any pressure loss
through the air flow holes 119a can be prevented.

As the service chamber 108 expands, the pressure plate
112 may be pushed downward, and consequently, the push
rod 113 disposed vertical at the lower end of the pressure
plate 112 can move downward.

As the push rod 113 moves downward toward the brake
actuator, the brake pad (not illustrated) may approach the
brake disk or drum (not illustrated), for which the locked
state of the brake can be temporarily maintained.

The brake actuator according to the present imvention 1s
able to open the air flow from the spring chamber to the
service chamber and close the air flow the reverse direction
thereof based on each operational condition with the aid of
the actuator rod valve which 1s able to control the internal air
circulations below the hollow actuator rod of the actuator,
whereby the present invention 1s able to provide a simplified
configuration while providing the same functions as the
implementation method of the conventional complicated
configuration.

As the present invention may be embodied 1n several
forms without departing from the spirit or essential charac-
teristics thereof, it should also be understood that the above-
described examples are not limited by any of the details of
the foregoing description, unless otherwise specified, but
rather should be construed broadly within 1ts spirit and scope
as defined 1n the appended claims, and therefore all changes
and modifications that fall within the meets and bounds of
the claims, or equivalences of such meets and bounds are
therefore intended to be embraced by the appended claims.

The mvention claimed 1is:

1. A brake actuator which 1s able to adjust the operational
states of a brake connection to the lower end of a push rod
disposed movable upward or downward while passing
through the lower end of a service brake housing in such a
way that a diaphragm moves upward or downward a pres-
sure plate 1n response to the elastic force of a compressive
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spring 1n a spring chamber and the adjustment of an air
pressure 1n a pressure chamber, the brake actuator compris-
ng:

a piston which 1s disposed at a spring brake housing and
1s configured to divide the inside of the spring brake
housing into the spring chamber and the pressure
chamber which 1s disposed below the spring chamber;

a hollow actuator rod which extends from the lower end
of the piston; and

an actuator rod valve which i1s disposed at the lower end
of the actuator rod;

wherein the diaphragm 1s disposed 1n the service brake
housing and 1s configured to divide the inside of the
service brake housing into a service chamber and a
push rod chamber which 1s disposed below the service
chamber, wherein the actuator rod valve 1s able to allow
the air flow from the spring chamber to the service
chamber 11 compressed air 1s inputted 1nto the pressure
chamber,

wherein the actuator rod valve comprises:

a caging bolt head 1n which a plurality of air flow holes
are formed in a radial shape from the center of the
caging bolt head; and

a pilot lip seal which 1s fixed at the outer surface of the
caging bolt head and 1s configured to seal or open the
outer side ends of the air flow holes,

wherein the pilot lip seal comprises a seal body fixed at a
protrusion part formed at the outer surface of the caging
bolt head, and a seal movable part which extends
downward from the seal body,

wherein the seal movable part seals or opens the air flow
holes that 1s provided multiple 1n number.
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2. The actuator of claim 1, wherein the actuator rod valve

1s configured to close the air flow from the service chamber
to the spring chamber 11 the compressed air 1s 1nputted nto
the service chamber.

3. A brake actuator comprising:

a piston which 1s configured to divide the inside of a
spring brake housing into a spring chamber and a
pressure chamber which 1s disposed below the spring
chamber:

a hollow actuator rod which extends from the lower end
of the piston;

an actuator rod valve which 1s disposed at the lower end
of the actuator rod, the actuator rod valve comprising:

a caging bolt head 1n which a plurality of air flow holes
are formed 1n a radial shape from the center of the

caging bolt head; and

a pilot lip seal which 1s fixed at the outer surface of the
caging bolt head and 1s configured to seal or open the
outer side ends of the air flow holes; and

a diaphragm which 1s configured to divide the inside of a
service brake housing into a service chamber and a
push rod chamber which 1s disposed below the service
chamber,

wherein the pilot lip seal comprises a seal body fixed at a
protrusion part formed at the outer surface of the caging
bolt head, and a seal movable part which extends
downward from the seal body,

wherein the seal movable part seals or opens the air tlow
holes.
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